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,QWURGXFWLRQ
,Q WZHQW\RI WKH FRXQWULHV FRPSRVLQJ WKH(XURSHDQ8QLRQ (8 WKHUH DUH DSSUR[LPDWHO\
EXVHVHTXLYDOHQWWRRIWKHWRWDOURDGYHKLFOHIOHHWPLOOLRQYHKLFOHVZKLOHRIURDGWULSV
DUHPDGHE\EXV*LYHQWKHVHUDWHVEXVFUDVKHVDFFRXQW IRUYHU\IHZHYHQWV LQYROYLQJOHVVWKDQRI
WRWDO URDG IDWDOLWLHV (5)6LPLODU UHVXOWV KDYHEHHQREVHUYHG LQ WKH86$ZKHUH DSSUR[LPDWHO\
EXVHVDUHLQYROYHGLQWUDIILFFUDVKHVHDFK\HDUFDXVLQJDWRWDORIIDWDOLWLHVEXVRFFXSDQWV
LQFOXGLQJ GULYHUV   RFFXSDQWV RI RWKHU YHKLFOHV  DQG  SHGHVWULDQV DQG ELF\FOLVWV
 UHSUHVHQWLQJ RQO\  RI WRWDO URDG IDWDOLWLHV %ORZHU HW DO  $OWKRXJK LQ WKH 2(&'
2UJDQL]DWLRQ IRU (FRQRPLF &RRSHUDWLRQ DQG 'HYHORSPHQW FRXQWULHV WKH ULVN RI EHLQJ NLOOHG RU
VHULRXVO\ LQMXUHGZDV IRXQG WR EH VHYHQ WR QLQH WLPHV ORZHU IRU EXV DQG FRDFK RFFXSDQWV WKDQ IRU FDU
RFFXSDQWV$PRUHLQGHSWKDQDO\VLVRIWKHVHGDWDPXVWWDNHLQWRDFFRXQWWKHIDFWWKDWWKHLQYROYHPHQWRI
EXVHV LQ DFFLGHQWV LV XVXDOO\ LPSOLFLWO\ DVVHVVHG EDVHG RQ GLUHFW LQYROYHPHQW RI D EXV LQ WKH FROOLVLRQ
%DVHGRQDFRPSUHKHQVLYHDQDO\VLVRIFUDVKGDWDLWKDVEHHQHVWLPDWHGWKDWDERXWPRUHDFFLGHQWVLQ
ZKLFKEXVHVDUH LQGLUHFWO\ LQYROYHGDUHQRWFRQVLGHUHG LQVXFKVWDWLVWLFDODQDO\VHV %UHQDFHWDO
$OWKRXJKZLWKLQWKH(8WKH0GHILQLWLRQZDVFRQVWUXFWHGWRLQFOXGHDOOURDGYHKLFOHVXQGHUDFRPPRQ
FODVVLILFDWLRQ ((& LQ WKH LQWHUQDWLRQDO OLWHUDWXUH DQGQDWLRQDO GDWDEDVHV VWDWLVWLFV DUHSUHVHQWHG
FRQVLGHULQJ GLIIHUHQW W\SHV RI EXVHV DQG EXV FUDVKHV ZLWKRXW VWDQGDUG SURFHGXUHV DQG ZLWK GLIIHUHQW
FODVVLILFDWLRQV WKDW DUH RIWHQ FRQQHFWHG WR SXUSRVH DQG XVH ORFDO EXVHV WUDQVLW EXVHV LQWHUFLW\ EXVHV
FRDFKHV WRXULVW FRDFKHV ORQJGLVWDQFH FRDFKHV VFKRRO EXVHV HWF $OEHUWVVRQ DW DO  )RU WKHVH





GDWD LPSO\ WKDWDOWKRXJK WKHPRVWFRPPRQSODFH IRUDEXVRUFRDFKFUDVK WR WDNHSODFH LVRQDQXUEDQ
URDG WKHPRVWVHULRXVFUDVKHV WDNHSODFHRQUXUDO URDGV5HJDUGLQJ WKHGLVWULEXWLRQRI IDWDOLWLHVE\URDG
XVHU W\SH LQ FUDVKHV LQYROYLQJ EXVHV RU FRDFKHV LQ WKH (8 7UDIILF 6DIHW\ %DVLF )DFWV (562 
UHSRUWHG WKDW SHGHVWULDQV DQG F\FOLVWV UHSUHVHQW D UHOHYDQW SHUFHQWDJH  FRPSDUDEOH ZLWK FDU





LQYROYLQJVFKRRO LQWHUFLW\FKDUWHURURWKHUEXVHVEXW IRUPRUH WKDQRI WUDQVLWEXV LQYROYHPHQWV
5HDUHQGFUDVKHVDFFRXQWIRU±RIFUDVKLQYROYHPHQWVIRUHDFKEXVW\SHKRZHYHUWUDQVLWDQGVFKRRO
EXVHVDUHPXFKPRUH OLNHO\ WREH VWUXFN LQ WKH UHDU WKDQ WREH WKH VWULNLQJYHKLFOHZKLOH WKHRWKHUEXV
W\SHVDUHHTXDOO\OLNHO\WRVWULNHRUEHVWUXFN$JDLQWKLVLVOLNHO\UHODWHGWRWKHLURSHUDWLRQV%RWKWUDQVLW
DQGVFKRROEXVHVKDYHSLFNXSDQGGURSRIIRSHUDWLRQV LQZKLFK WKHEXVVWRSVIUHTXHQWO\ LQ WUDIILF7KH
RWKHU W\SHV PRUH FRPPRQO\ RSHUDWH LQ D SRLQWWRSRLQW PRGH ZLWKRXW IUHTXHQW LQWHUPHGLDWH VWRSV LQ
WUDIILF&HUWDLQFUDVKW\SHVFDQLQGLFDWHGULYHUHUURURUGULYHUFRQWULEXWLRQWRWKHFUDVKDOWKRXJKFXUUHQWO\
WKHUH LVQRWVXIILFLHQWVDPSOH VL]H WRSHUPLW WKHVH W\SHVRIDQDO\VLV%,)$%ORZHUHWDOVKRZHG
VRPHUHVXOWVIURPSROLFHDFFLGHQWUHSRUWV,QWKLVDQDO\VLVWKHSURSRUWLRQVRIVSHFLILFW\SHVRIHUURUVGLIIHU
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DVVXPSWLRQ WKDW SXEOLF WUDQVSRUW LPSURYHV URDG VDIHW\ E\ UHGXFLQJ YHKLFXODU WUDIILF IHZ VWXGLHV DUH
DYDLODEOH LQ WKH OLWHUDWXUH RQ FUDVK GDWD LQYROYLQJ EXVHV DQG WKH H[LVWLQJ VWXGLHV DUH RIWHQ EDVHG RQ
DJJUHJDWH GDWD DQG DUH UHODWHG WR GLIIHUHQW W\SHV RI EXV DQG EXV FUDVK FODVVLILFDWLRQV 0RUHRYHU LW LV
JHQHUDOO\ DVVXPHG WKDW QHZ WHFKQRORJLHV FDQ LPSURYH VDIHW\ EXW OLWWOH LV NQRZQ DERXW WKH UHDO
HIIHFWLYHQHVVRIVXFKWHFKQRORJLHV:LWKWKHJRDORIHYDOXDWLQJWKHHIIHFWLYHQHVVRIGLIIHUHQWDSSURDFKHV







7KH SDQHO RI H[SHUW SDUWLFLSDQWV ZDV VHOHFWHG IURP PDQDJHUV RI ,WDOLDQ SXEOLF WUDQVSRUW FRPSDQLHV
HQJDJHG LQXUEDQEXV WUDQVSRUWVHUYLFHV7KHVHOHFWLRQRIFRPSDQLHV WREHFRQWDFWHGZDVSHUIRUPHGE\
UHIHUULQJ WR WKH LQGH[ RI FRPSDQ\ GLPHQVLRQ DQG SURGXFWLYLW\ HYDOXDWHG E\ PHDQV RI WKH WRWDO IOHHW
WUDYHOHG NP YHKLFOH NP )RUW\ FRPSDQLHV ZHUH VHOHFWHG ZLWK DW OHDVW WKUHH PLOOLRQ YHKLFOH NP WR
SURGXFH D SDQHO FRPSRVHG RI KLJKPHGLXP FRPSDQLHV ZKLOH DYRLGLQJ WKH VPDOOHVW RQHV $PRQJ WKH
IRUW\FRPSDQLHVFRQWDFWHGE\PDLODQGSKRQHIURP'HFHPEHUWR)HEUXDU\WZHQW\VL[
FRPSDQLHVDJUHHGWRSDUWLFLSDWHLQWKHSRRO7KHTXHVWLRQQDLUHVHH$SSHQGL[ZDVSODQQHGWRLQFOXGHDV
PDQ\ LVVXHVDVSRVVLEOH LQ WKHILHOGRIEXVVHUYLFHVDIHW\PDQDJHPHQWZLWK WKHDLPRIPD[LPL]LQJ WKH
FKDQFH RI XQHDUWKLQJ WKH PRVW LPSRUWDQW LVVXHV 7KH UHVSRQGHQWV ZHUH DVNHG WR UHVSRQG WR WZHOYH
TXHVWLRQVVXEGLYLGHGLQWRWKUHHPDLQDUHDV$GULYHU%WUDIILFFRQIOLFWDQG&YHKLFOH
$ GULYHUWUDLQLQJVNLOOVSHUIRUPDQFHHYDOXDWLRQDQGEHKDYLRULQEXVVDIHW\TXHVWLRQV$$
% UHOHYDQFH RI WUDIILF FRQIOLFWV DQG XUEDQ URDG HQYLURQPHQW LQ FUDVK RFFXUUHQFH DQG VHYHULW\
TXHVWLRQV%%
& YHKLFOH PDLQWHQDQFH DQG GHYLFHV LQFOXGLQJ DGYDQFHG WHFKQRORJLHV UHODWHG WR URDG VDIHW\
TXHVWLRQV&&
)RUHDFKTXHVWLRQUHODWHGWRDVSHFLILFLVVXHLQEXVVDIHW\VHYHUDOVROXWLRQVLWHPVZHUHSURSRVHGWRWKH
UHVSRQGHU)RUHDFK LWHPRQHRI ILYH OHYHOVRI5HOHYDQFH(IIHFWLYHQHVVKDG WREH VHOHFWHG 9HU\+LJK






(IIHFWLYHQHVV 9HU\+LJK +LJK 0HGLXP /RZ 1RW5HOHYDQW 
ZHLJKW      
5DQNLQJ      1RWUDQNHG
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IDWLJXH DQG LQVXIILFLHQW WUDLQLQJ 4XHVWLRQ $ KLJKOLJKWV WKDW LQLWLDO WUDLQLQJ LQ YHKLFOH LV PRUH
HIIHFWLYHQHVV WKDQ LQ VLPXODWRU:HUHFRQVLGHUHGKLJKO\HIIHFWLYHERQXVHVDQGDZDUGV TXHVWLRQ$DV
LQFHQWLYHVIRUVDIHGULYLQJDQGFRQWLQXRXVWUDFNLQJRIGULYHUFUDVKHVTXHVWLRQ$DVHYDOXDWLRQRIGULYHU
SHUIRUPDQFH LQ DJHQF\ IOHHW )RU PDQDJHPHQW RI XQUXO\ GULYHUV PRQHWDU\ SHQDOWLHV DQG UHSULPDQG
YHUEDORUZULWWHQZHUHFRQVLGHUHGKLJKO\HIIHFWLYH,QWKHDUHDRIWUDIILFFRQIOLFWV%)LJ WKHEXV
PDQRHXYUHVPRVWUHOHYDQWWRURDGVDIHW\TXHVWLRQ%ZHUHLGHQWLILHGDVKDUGEUDNLQJLQWHUVHFWLRQ
FURVVLQJ  EXV VWRSSLQJ  DQG UHDU HQG FROOLVLRQV  ,W LV LQWHUHVWLQJ WR QRWH WKDW XSRQ
FRPSDULQJ WKLV UHVXOWZLWK WKH DFWXDO IUHTXHQFLHV RI DFFLGHQW FLUFXPVWDQFHV IURP ,WDOLDQ QDWLRQDO FUDVK
GDWDDGLIIHUHQFHLQWKHUHOHYDQFHDQGSULRULW\UDQNLQJ LVREVHUYHG:KLOHKDUGEUDNLQJLVFRQILUPHGDV
WKHPRVWFRPPRQFLUFXPVWDQFH LQEXVFUDVKHVEXV VWRSV DQG UHDUHQGFROOLVLRQVDUH OHVV IUHTXHQW WKDQ
RYHUWDNLQJ4XHVWLRQ%KLJKOLJKWVWKHUHVXOWVLQFRQFRUGDQFHZLWKWKHDYDLODEOHOLWHUDWXUHGDWD%ORZHUHW
DO  VKRZLQJ WKH UHOHYDQFH RI GULYHU HUURUV LQ DFFLGHQW SKHQRPHQD:LWK UHIHUHQFH WR WKH VDIHW\
LVVXHVUHOHYDQWIRUEXVSDVVHQJHUVDQGSHGHVWULDQVTXHVWLRQ%WKUHHLWHPVIRUHDFKVXEMHFWZHUHFOHDUO\
SRVLWLRQHG LQ WKH WRS RI WKH UDQNLQJ ,W LV QRW VXUSULVLQJ WKDW SDVVHQJHU VDIHW\ LV SHUFHLYHG DV WKHPRVW
LPSRUWDQWLVVXHPRUHVRWKDQSHGHVWULDQVDIHW\FRQVLGHULQJWKDWWKHSDQHOLVFRPSRVHGRIEXVFRPSDQ\
PDQDJHUV,QWKHDUHD&)LJRIYHKLFOHHTXLSPHQW IRUURDGVDIHW\KLJKH[SHFWDWLRQVDUHJHQHUDOO\
SODFHG RQ DVVLVWDQFH V\VWHPV IRU DFWLYH VDIHW\ $PRQJ WKH ODUJH VHW RI V\VWHPV SURSRVHG RQH WKLUG
XQDQLPRXVO\ UHDFKHG D VFRUH KLJKHU WKDQ  KLJK HIIHFWLYHQHVV $SSUR[LPDWHO\ ILIW\ SHUFHQW ZHUH
FRQVLGHUHG WR KDYH D JRRG OHYHO RI HIIHFWLYHQHVV !VFRUH 9HKLFOH PRQLWRULQJ HYHQW UHFRUGHUV
UHPRWH GLDJQRVWLFV DQG RQERDUG GULYHU PRQLWRULQJ ZHUH FRQVLGHUHG KLJKO\ HIIHFWLYH ,Q YHKLFOH
PRQLWRULQJ & DOO GULYHU DVVLVWDQFH V\VWHPV IRU SDVVHQJHU DQG SHGHVWULDQ VDIHW\ & DQG GULYHU
DVVLVWDQFHV\VWHPVIRUEXVVDIHW\&ZHUHVFRUHGZLWKDOHYHORIHIIHFWLYHQHVVKLJKHUWKDQPHGLXPZLWK
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FRQVHTXHQFH RI WKLV KRPRJHQHRXV FRQVHQVXVZDV D OHVV XQLYRFDO UDQNLQJ RI WKH WRS LWHPV7R WHVW WKH
DJUHHPHQW D.HQGDO WHVWRIFRQFRUGDQFHZDVSHUIRUPHG.HQGDOO
V: LVD QRQSDUDPHWULF VWDWLVWLF WKDW
FDQ EH XVHG WR DVVHVV DJUHHPHQW DPRQJ UDWHV $JUHHPHQW LV PHDVXUHG XVLQJ .HQGDOO¶V FRHIILFLHQW RI
FRQFRUGDQFH:DPHDVXUHRIWKHDJUHHPHQWDPRQJVHYHUDOPMXGJHVZKRDUHDVVHVVLQJDJLYHQVHWRI
Q REMHFWV 7KH QXOO K\SRWKHVLV RI .HQGDOO¶V WHVW LV WKDW WKH MXGJHV KDYH SURGXFHG UDQNLQJV WKDW DUH




WKDW WKHREVHUYHUVRU MXGJHVDUHDSSO\LQJHVVHQWLDOO\ WKH VDPHVWDQGDUG LQ UDQNLQJ WKHQREMHFWVXQGHU
VWXG\´6LHJHOHWDO8VLQJ:RQHFDQPDNHDUHDOLVWLFGHWHUPLQDWLRQRIZKHWKHUDFRQVHQVXVKDV
EHHQ UHDFKHG ZKHWKHU WKH FRQVHQVXV VWUHQJWK LV LQFUHDVLQJ DQG WKH UHODWLYH VWUHQJWK RI WKH FRQVHQVXV
6FKPLGWHWDO6FKPLGW
.HQGDOO¶V : VWDWLVWLF LV DQ HVWLPDWH RI WKH YDULDQFH RI WKH URZ VXPV RI UDQNV 5L GLYLGHG E\ WKH
PD[LPXPSRVVLEOHYDOXHRIWKHYDULDQFHWKLVVLWXDWLRQRFFXUVZKHQDOOMXGJHVDUHLQWRWDODJUHHPHQWDQG
KHQFH   :   ,I :  WKHUH LV QR DJUHHPHQW DPRQJ WKH MXGJHV LI :  WKHQ DOO RI WKH SRRO
UHVSRQGHUV KDYH EHHQ XQDQLPRXV ,QWHUPHGLDWH YDOXHV RI : LQGLFDWH OHVVHU RU JUHDWHU GHJUHHV RI
DJUHHPHQWVKRZVDJXLGHOLQH WR WKH LQWHUSUHWDWLRQRI.HQGDOO¶V:KRZHYHU LW LVQRW LQWHQGHG WRVKRZ
H[DFWFXWRIIV
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IUHHGRP DQG WKHUHIRUH LW DOORZV RQH WR WHVW : IRU VWDWLVWLFDO VLJQLILFDQFH SYDOXH ,Q JHQHUDO D
VWDWLVWLFDOVLJQLILFDQFHRIDWOHDVWLVDVVXPHGWREHDQDFFHSWDEOHYDOXHSYDOXH
.HQGDOO¶VFRHIILFLHQWRIFRQFRUGDQFH :VKRZV WKDWD JRRGDJUHHPHQWDPRQJ WKHSDUWLFLSDQWVZDV
UHDFKHG:!RQO\IRUTXHVWLRQV$GULYLQJIDFWRUVDVVRFLDWHGZLWKULVN%IDFWRUVUHODWHGWRVDIHW\
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&RQFOXVLRQ
)HZ VWXGLHV DUH DYDLODEOH LQ WKH OLWHUDWXUH RQ FUDVK GDWD LQYROYLQJ EXVHV 0RUHRYHU OLWWOH LV




VHUYLFHV 6WDUW LQKLELWLRQ DXWRPDWLF GRRURSHQLQJ DQG EXV PDWHULDOV DQG LQWHUQDO DUFKLWHFWXUH DUH




%UDNH DVVLVWDQFH LV JHQHUDOO\ FRQVLGHUHG WKH PRVW HIIHFWLYH GULYHU DVVLVWDQFH DFWLYH VDIHW\ V\VWHP ,Q
DGGLWLRQ WKH UHOHYDQW VDIHW\ LVVXHV UHODWHG WR WUDIILF FRQIOLFWV EHWZHHQ EXVHV RWKHU URDG XVHUV DQG
SDVVHQJHU DQG SHGHVWULDQ VDIHW\ LQ EXV VHUYLFHV DUH FODVVLILHG LQ GLIIHUHQW UDQNV VRPHWLPHV LQ FRQWUDVW
ZLWK DFWXDO FUDVK RFFXUUHQFHV+DUG EUDNLQJ DQG LQWHUVHFWLRQ FURVVLQJ DUH FRQVLGHUHG WKH WRS KLJKULVN
PDQRHXYUHV%XVGULYHULQDWWHQWLRQIDWLJXHLVFRQVLGHUHGWREHDERYHDOOWKHILUVWFDXVHRIURDGFUDVKHV
:LWK UHVSHFW WRYXOQHUDEOHXVHU EHKDYLRXU SDVVHQJHUXQORDGLQJDQGSHGHVWULDQ FURVVLQJQHDU EXV VWRSV
ZHUHVKRZQWREHWKHPRVWGDQJHURXVDFWLRQV
2QO\IRUWKHVDIHW\LVVXHVUHODWHGWRGULYLQJIDFWRUVTXHVWLRQ$SDVVHQJHUVDQGSHGHVWULDQVTXHVWLRQ
% DQG GULYLQJ DVVLVWDQFH V\VWHP IRU SDVVHQJHU DQG SHGHVWULDQ VDIHW\ & WKH SRRO UHVXOWV VKRZHG D
JRRGDJUHHPHQWFRQVHQVXVDPRQJWKHSDUWLFLSDQWV,QJHQHUDOFDQEHVWDWHGWKDWEHVLGHVDKLJKIHHOLQJRI
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